The bone alkaline phosphatase has clinical importance in pathological orthopedic conditions as a marker of the osteoblastic activity, especially in malignant bone tumors and therapeutic monitoring of osteoporosis and other diseases. The reaction of Roy quantitative and qualitative technique of thermal inactivation was applied to obtain bone alkaline phosphatase isoenzyme of male and female donkeys, without defined breed (SRD) aged from seven to 14 months, subjected to the same diet, divided into two groups, composed of five animals each, being the group 1 (G1) kept in confinement and the Group 2 (G2) in traction activity. Blood samples were collected in eight times with an interval of 90 days, during 21 months. The percentage of thermostable isoenzyme was 35 for the G1 and 32 for the G2. It was concluded that the measurements of bone alkaline phosphatase by the thermal inactivation method showed no changes when compared among the groups, demonstrating that the activity of animal traction exerted by the donkeys do not interfere in bone metabolism of these animals.
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INTRODUCTION
Define if biochemical markers of bone metabolism as substances that depict the formation or reabsorption of bone tissue (KUO; CHEN, 2017). These processes are usually proportionate, however, there may be changes caused by age, hormonal activity and physical or musculoskeletal diseases (CAMASSA et al., 2017; RAIZ, 1999) . The knowledge of the markers of bone metabolism is related to studies of bone biology, assessment of the consolidation of fractures, bone neoplasm, osteoarthritis, preclinical evaluation of the effects of the diets and drugs, in addition to studies of diseases that cause bone changes (CARDOSO et al. 2007; ČEPELAK; ČVORIŠĆEC, 2009 ).
Alkaline phosphatase is divided into four isoenzymes, in accordance with the tissue where it is produced, which are the intestinal, placental, germ cells and nonspecific, derived from the bone, liver and kidney (SHARMA et al. 2014) . Alkaline phosphatase can be used as a bone metabolism marker, being this method safe, reliable, reproducible and inexpensive, although the bone alkaline phosphatase is a specific marker for bone formation (KANWAR, et al. 2014 ).
The measurement of bone metabolism markers aims to correlate its serum or urinary concentrations with the activity of osteoblasts and osteoclasts (CARDOSO et al., 2010) . In general, they are simple, sensitive and accurate methods, with the ability to recognize the progression of metabolic bone diseases or of this tissue response to therapy with drugs (CAMASSA et al., 2017; SHIEH et al., 2016) .
A study performed in premature newborns, with stimulation of bone development by means of physiotherapy as a means of prevention of metabolic alterations in adulthood, presented an increase of approximately 20 U/L of bone alkaline phosphatase when compared to the control group, indicating an increase in bone formation (VIGNOCHI et al., 2012) .
Several methods have been described with the aim of isolating the activity of hepatic isoenzymes and bone, being the most widely used, the specific precipitation with lectins and thermal inactivation (FARLEY et al., 1993) . Thus there is interest in studying methodologies that can quantify substances representing metabolic processes underway in this tissue (ČEPELAK; ČVORIŠĆEC, 2009; VIEIRA, 2007) .
To recognize the origin of the different isoenzymes of ALP present in the serum or plasma, different techniques can be used (GADE et al., 2011) , such as inhibition by Lphenylalanine (KREISHER et al., 1965), urea (BAHR; WILKINSON, 1967), levamisole (CHAN; KELLEN, 1975), homoarginine (FISHMAN; SIE, 1970) , electrophoresis (LAAN et al., 1979) and ion exchange chromatography (BARRAL; COSTA, 1990). According to Matos; Sant'Ana (1996) , these methods vary widely in cost and complexity. Although the technique of thermal inactivation is simple, inexpensive and relatively efficient, there are few reports of its use in the dosage of this laboratory marker of the osteoblastic activity, especially in veterinary medicine.
The objective of this study was to compare the serum levels of bone alkaline phosphatase among donkeys that exerted activity of animal traction and in confinement regime. Ten donkeys clinically healthy, male and female, without defined breed, with seven to 14 months of age were followed for 21 months, receiving feed consisting of elephant grass (Pennisetum purpureum) at libitum and 2kg of corn meal/day. The animals were divided into two similar groups in accordance with the activity, being the G1 (group 1) in confinement, kept in an area of the center of the control of zoonoses and the G2 (group 2) in activity of animal traction, together with their respective owners.
MATERIAL AND METHODS
10 mL of blood were collected without anticoagulant of each animal, at intervals of 90 days, during the entire experimental period, totaling eight collections, performed in the range of eight to nine hours of the morning. After the retraction of the clot and centrifugation at 9000g, the serum was separated into two aliquots and stored at -20ºC in microtubes of polypropylene to the realization of laboratory tests in the Laboratory Cernitas, São Luís Cernitas /MA.
The serum ALP activity was determined by the method of Roy (ROY, 1970) using a commercial kit (Labtest Diagnóstica, Brazil). The serum activity of ALP was obtained by the thermal inactivation method (MATOS; SANT'ANA, 1996). These measurements were carried out in two stages; the first enzyme was inactivated at 37ºC during 10 min for the ALP determination and the second was inactivated at 56ºC for 5 min for the observation of the thermostable ALP. The results were obtained in absolute values at 37ºC and in percentage of ALP activity after the thermal inactivation.
The data were analyzed by analysis of variance (F test), met the assumptions of variances as to homogeneity and normality of errors by tests of Brown and Fortsythe and Cramer-von Mises. For comparison of means among groups and among times in each treatment the Tukey test was used. For all tests, the level of significance was 5%.
RESULTS AND DISCUSSION
The mean serum activity of G1 was 114.15±48.79 IU/L and G2 was 127.26±43.97 IU/L. The percentage of the thermostable ALP in both groups was 35% and 32%, respectively. The values obtained in different moments of evaluation are presented in table 1.
The percentages obtained for the ALP after inactivation at 56ºC, allow us to affirm that this bone isoenzyme, considering the studies of Cadeau; Smith (1973) , which established that, for the conditions of 56ºC during 5 min, values above 58% indicate a predominance of hepatic ALP and below 50% predominates the bone ALP.
During the period of 21 months little variation was observed (P < 0.05) in serum activity of the ALP (Table  1) , without observation of the influence of time on the bone isoenzyme. The relatively short half-life of ALP also serves to justify the similarity among the groups, since the collections were carried out in the morning and always at the same time and, therefore, there was no influence of circadian cycle on this variable. These data are validated by the results found by Aoyama; Shibata (2017), Shao et al. (2003) and Sairanen et al. (1994) , describing the circadian cycle as direct and intense influencer on the levels of this marker at night. There was no difference between parameter and group by the F test at 5% significance level.
The activity of animal traction exerted by the donkeys in the G2 did not interfere in the serum activity of total and bone ALP. This result corroborates with the findings of Gomes et al. (2017) that proved that controlled physical activity did not promote changes in relevant biomarkers studied, including the ALP in humans. As a result of this study, Pinto et al. (2006) observed no significant variations of bone ALP in animals with osteoporosis induced by corticosteroids. Trumble et al. (2008) when performing a study on horses with joint injury and healthy, measured bone alkaline phosphatase in serum and synovial fluid, found serum values found below the normal limits in injured animals, which could be related to differences in the osteoblastic activity in relation to the bone remodeling. The same group of study compared the serum levels of alkaline phosphatase also in synovial fluid and serum in accordance with physical activity, obtaining increased values in the synovial fluid and lower than normal in serum as the exercise became routine. It is suggested that during the exercise, the osteoblastic activity increase to the extent that the bone tissue adapts to the loads imposed on it and stabilize the measure that the bone reach an equilibrium level, reducing therefore during a continuous work routine. Ocarino; Serakides (2006) describe the intense physical effort as liable to cause adverse complex, multifaceted and often contradictory on the bones, and that, depending on the intensity, these effects may take a highly harmful character, and may even cause, from osteoporosis, until the hormonal dysfunctions, resulting in the short term, a reduction of growth factor, causing delay in growth and appearance of locomotor disorders. Du et al. (2014) identified serum level of bone alkaline phosphatase significantly higher in human patients who presented metastases than in the control group, indicating that the serum bone alkaline phosphatase can be an important biomarker for detection of bone metastases with relatively high diagnostic sensitivity and specificity in patients with cancer.
CONCLUSION
The measurements of bone alkaline phosphatase by the thermal inactivation method showed no changes when compared among the groups, demonstrating that the activity of animal traction exerted by the donkeys did not interfere in bone metabolism of these animals.
